Simultaneous CT-13C and VT-15N chemical shift labelling: application to 3D NOESY-CH3NH and 3D 13C,15N HSQC-NOESY-CH3NH.
Based on the HSQC scheme, we have designed a 2D heterocorrelated experiment which combines constant time (CT) 13C and variable time (VT) 15N chemical shift labelling. Although applicable to all carbons, this mode is particularly suitable for simultaneous recording of methyl-carbon and nitrogen chemical shifts at high digital resolution. The methyl carbon magnetisation is in the transverse plane during the whole CT period (1/J(CC) = 28.6 ms). The magnetisation originating from NH protons is initially stored in the 2HzNz state, then prior to the VT chemical shift labelling period is converted into 2HzNy coherence. The VT -15N mode eliminates the effect of 1J(N,CO) and 1,2J(N,CA) coupling constants without the need for band-selective carbon pulses. An optional editing procedure is incorporated which eliminates signals from CH2 groups, thus removing any potential overlap with the CH3 signals. The CT-13CH3,VT-15N HSQC building block is used to construct two 3D experiments: 3D NOESY-CH3NH and 3D 13C,15N HSQC-NOESY-CH3NH. Combined use of these experiments yields proton and heteronuclear chemical shifts for moieties experiencing NOEs with CH3 and NH protons. These NOE interactions are resolved as a consequence of the high digital resolution in the carbon and nitrogen chemical shifts of CH3 and NH groups, respectively. The techniques are illustrated using a double labelled sample of the CH domain from calponin.